Using a representative sample of the German adult population, this paper investigates the extent to which a survey measure of present bias predicts present-biased choice behavior in incentive-compatible experiments and real-world outcomes related to investments in financial assets and human capital. The results are threefold. First, the survey and experimental measures of present bias are significantly related. Second, the survey measure predicts choices between immediate and delayed monetary payoffs in an incentive-compatible experiment, but not between payoffs at two future points in time. Third, the survey measure of present bias is a good predictor of the propensity to save money, to obtain a university degree, and to maintain a healthy life style. In most specifications, the survey measure tends to be a stronger predictor of real life outcomes than the experimentally elicited measure of present bias.
Introduction
Recently, many studies have documented heterogeneity in the extent to which individuals discount the immediate future relative to the more distant future. Depending on the population under study, up to 59 percent of individuals are found to exhibit present-biased time preferences (see Table 1 ). Identifying which individuals are present-biased is important for research and policy making because present-biased time preferences relate to dynamic inconsistency and self-control problems, with marked implications for economic decision-making and real-world outcomes (Achtziger et al., 2015; Burks et al., 2012; Grignon, 2009; Meier and Sprenger, 2010 ). Yet, while it is common to assume a quasi-hyperbolic formulation of time preferences in theoretical and experimental behavioral economics, there has been little progress in measuring the corresponding time preference parameters in surveys or questionnaires. The reason is that the costs of eliciting such preference parameters by means of incentivized experiments in large-scale surveys or practitioner questionnaires tend to be prohibitively high.
1 If survey measures of time inconsistent preferences could be found that validly predict both experimental choice behavior and real-world outcomes, such measures would open up abundant possibilities for behavioral economic research. For example, such survey instruments would facilitate links between behavioral economics and other fields such as labor economics, health economics, finance or the economics of education (see, e. g., Jaeger et al., 2010; DellaVigna and Paserman, 2005) . In addition, they could potentially help policy practitioners identify individuals at risk of overspending or credit default (Gathergood, 2012) .
Against this background, this paper assesses the extent to which a survey measure of present bias can predict present-biased choice behavior in incentive-compatible experiments and real-world outcomes related to investments in financial assets and human capital in a representative sample of the German adult population. 2 We start out by confirming that the survey measure is significantly related to one commonly used experimental measure of present bias. 3 In line with the theory, we show that the survey measure predicts choices between immediate and delayed monetary payoffs in incentivized experiments, but not be-1 For prominent exceptions see, e. g., Andersen et al. (2008 Andersen et al. ( , 2014 , Harrison et al. (2002) , Meier and Sprenger (2015) , and Tanaka et al. (2010) .
2 For a related literature that focuses on the validation or use of survey measures in behavioral economic research, see Dohmen et al. (2011) and Vischer et al. (2013) .
3 Other experimental measures exist and might yield stronger results in terms of their capacity to predict real world outcomes. E.g. some authors argue that experiments are sensitive to the time horizon used (see e.g. Dohmen et al. (2012) ) or that present bias should be elicited at two points in time (see Halevy (2015) ). Others argue that real effort tasks work better to capture present bias (Augenblick et al., 2015) . We further discuss these issues in Section 3.2. tween payoffs at two future points in time. Then we show that the survey measure of present bias is a good predictor of the propensity to save money, to obtain a university degree, to abstain from smoking and to follow a healthy diet. This paper thus contributes to the behavioral economics literature by providing evidence that it is possible to use survey questions as proxies for behavioral time preference parameters in empirical models of behavioral economic decision making, when experimentally elicited time preferences parameters are unavailable or too costly to elicit. The remainder of this article is organized as follows. Section 2 presents the survey and experimental measures of present bias. Results are presented and discussed in Section 3. Section 4 provides a concluding discussion of the results and implications of this study.
Data and Measures of Present Bias
This study relies on a special sub-module of the German Socio-Economic Panel Study (SOEP), a representative longitudinal micro-data set for Germany (Wagner et al., 2007) .
The data contain measures of time preferences that were elicited from incentivized monetary discounting experiments with multiple time horizons, a survey question on present bias, and information on real-world spending decisions and other outcomes. This item allows constructing two different measures of present-biased preferences: the actual item score and an indicator variable, which equals one whenever individuals tend to agree or strongly agree with the above statement (corresponding to a score of five or higher).
Using the latter, 21% of individuals are classified as present-biased, which falls within the range of findings in existing studies (Table 1) .
Experimental measures of time preferences
In the 2006-wave of the SOEP, 542 individuals participated in an incentivized experiment to elicit time preferences.
5 Participants were asked to indicate their preferences in two choices.
For the first choice, the participants could decide between receiving A C 200 immediately or a payment of x 1 > A C 200 in 1 month. For the second choice, the decision was between receiving A C 200 in 12 months or a payment of x 2 > A C 200 in 13 months. 6 The set of delayed payments was the same for both choices. Participants were asked to choose for 20 delayed payments in increasing order. 7 Hence, in principle, participants would begin by choosing the early payment until the total increment was large enough to flip over and choose the later payment. Once a respondent switched from the smaller, earlier payment to the larger, delayed payment, the interviewer verified that the respondent also preferred the later payment for all higher increments (Richter and Schupp, 2014) .
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Time preferences can be elicited from the switching decision. In the β-δ quasi-hyperbolic discounting model (Laibson, 1997) , the point of indifference between an amount A C 200 immediately or x 1 one period ahead is given by
where δ is the usual exponential discount factor and β indicates present bias.
9 If the choice is instead between receiving A C 200 12 periods from now or x 2 13 periods from now, the point of indifference is
Taking the ratio of Equation (2.1) and Equation (2.2) and solving for β yields
Individuals are present-biased if β < 1. This implies that for present-biased individuals u(x 2 ) < u(x 1 ) or (assuming monotonic preferences) x 2 < x 1 . The degree of presentbiasedness of an individual i can be measured by x i,2 /x i,1 , where x i,1 and x i,2 are the in-dividual switching amounts in choice experiments one and two, respectively. 10 This is a standard proxy measure of present bias (see, e. g., Meier and Sprenger, 2010; 2015) . For it to be an exact measure of β, we must assume (i) no arbitrage possibilities, (ii) a timeconstant mapping between consumption and utility, and (iii) individuals who are expected utility maximizers with a utility function that is linear over the option set covered by the experiment (see Andersen et al., 2008; Holt and Laury, 2002; Rabin, 2000) . 11 Along the same lines as before, and maintaining the assumptions of quasi-hyperbolic discounting and linear utility, an estimate of δ can be obtained based on Equation (2.2) by dividing 200 by the switching amount (x i,2 ) from the second choice experiment.
Results

Relating the survey measure to the experimental measure of present bias
This section investigates whether the survey measure of present bias introduced in Section 2.1 predicts present-biased behavior in the incentive-compatible time preference experiment described in Section 2.2. Columns 1 and 6 of Table 2 present the results of an interval regression model, which relates the individual degree of present bias to the two survey measures, age and age-squared.
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The resulting coefficients are negative and significant (p < 0.05) in both cases, indicating that a preference for having fun today as opposed to caring about tomorrow predicts presentbiased choice behavior in the experiment.
To ensure that the relationship is not merely driven by unobserved heterogeneity, a number of exogenous control variables and a survey measure of impatience are added to the model. Throughout all specifications, the coefficients on the two survey measures of present bias remain highly significant. Columns 6-10 indicate that present-biased individuals demand 0.7 to 1 % larger amounts of money to switch to the later payment in choice experiment one than in choice experiment two.
13 Moreover, the discrete measure performs slightly better 10 I focus on those 346 individuals who switch at least once in the second choice experiment, i. e., excluding individuals for whom the range of offered payments does not suffice to elicit their time preferences even with the more distant time horizon. The excluded individuals are not systematically different in terms of the survey measure of present bias (Table B.1) .
11 Alternative proxies of present bias can be constructed by taking differences of switching amounts or ratios of switching amounts at different points of the switching intervals. These measures yield very similar results (see Table B .2 and B.3 of Appendix B).
12 Interval regressions are used because from the switching amounts in the two experiments it is only possible to infer bounds on β.
13 In terms of significance levels and variance explained, these findings are similar to the results reported in Dohmen et al. (2011) and Vischer et al. (2013) . than the continuous measure in terms of significance and variance explained. This makes sense, because in theory β should take effect only if it is smaller than the ratio of future consumption utility to immediate consumption utility.
According to Equations (2.1) and (2.2) present bias should predict choice behavior in choice experiment one, but not in choice experiment two. The results in Table 3 show that this is indeed the case. Present-biased individuals demand on average around A C 1.40 more to switch to the later payment in choice experiment one, while the coefficient for the second choice experiment is not significantly different from zero.
In the empirical analysis, we have implicitly assumed that the utility function is linear over the option set covered by the experiment, even if individuals are not risk neutral overall (see Holt and Laury, 2002; Rabin, 2000) . Taking account of the relationship between risk and time preferences is however potentially very important (Andersen et al., 2008) . Hence, to ensure that effects of risk aversion do not confound the results, a general survey measure of the willingness to take risks was added to all models (see, e. g., Dohmen et al., 2011) . The results of this robustness check are displayed in columns 4 and 9 of Tables 2 and 3. A 
-1072. Notes: 2006 SOEP data. Results from interval regressions. x i,1 and x i,2 refer to the individual switching amounts in choice experiment one and choice experiment two, respectively. Standard errors in parentheses. * p < 0.1, ** p < 0.05, *** p < 0.01.
comparison of the coefficient estimates on the survey measures across columns reveals that the point estimates hardly change when accounting for risk aversion.
14 Due to arbitrage possibilities, individuals differ in their experimentally elicited intertemporal choice behavior depending on whether they take the current interest rate into account while deciding (Coller and Williams, 1999) . Moreover, it is conceivable that individuals who are aware of the current interest rate are more considerate in general and also give different replies to the survey question. Hence, as an additional robustness check, we add a dummy variable to the empirical model, which indicates whether an individual has thought about the interest rate during the experiment. The results of this exercise, displayed in columns 5 and 10 of Tables 2 and 3, reveals that thinking about the interest rate does indeed predict presentbiased choice behavior. At the same time, its inclusion reduces the estimated coefficients slightly, but does not alter any of the main conclusions from the previous analyses.
Explaining spending, education, and health behaviors
To investigate whether the survey measures of β predict real-world outcomes, they are used as explanatory variables in regression models with (over)spending, education, and health behaviors as dependent variables. The results are displayed in Table 4 . They reveal that the binary survey-based measure of present bias is strongly associated with real-world outcomes, while the experimental measure of δ yields the expected sign, but remains mostly insignificant. The binary survey measure of present bias performs very well overall, and in particular in predicting outcomes related to overspending, education, and unhealthy eating. Individuals for whom the survey measure indicates that they are present-biased have a 14 percentage point lower probability of having completed college or university, are 11 percent more likely to be smokers and 20 percent more likely to follow an unhealthy diet. Table 5 shows the results of a regression model which relates the same outcomes to the experimental measure of present bias. To allow for a direct comparison between the estimated coefficients in Tables  4 and 5 , the experimental measure of β was dichotomized in this analysis, indicating whether the elicited β is smaller than one. A comparison of the results reveals that in terms of coefficient size and significance, the survey measure fares better than the experimental measure, which only significantly predicts self-control problems related to overspending. In terms of explained variance, the survey measure captures around 10-20 percent of the respective R 2 reported in the table while the experimental measure accounts for less than 5 percent. Why might the experimental measure predict real-world outcomes less well than the survey measure? First, deriving present bias from the experiment relies on the assumption that for all individuals money equals consumption (no arbitrage possibilities). Second, consumption might map differently into utility across individuals or time due to different functional forms or curvatures of the utility function (Dohmen et al., 2012) . Third, using the experimental measure may lead to attenuation bias if the one-time comparison between two decisions is flawed by trembling, if decision-making about money differs from decision-making about time or other goods, or if the used elicitation technique yields an imperfect measure of present bias.
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Conclusion
This study provides evidence that a survey measure of present bias significantly relates to present-biased choice behavior in an incentive-compatible experiment as well as to several real-world outcomes. It shows that present-biased time preferences, as identified from the 
-633. Notes: SOEP data. Present-biased (experiment) is a variable which indicates whether the elicited β is smaller than one. β was dichotomized here to allow for a direct comparison between the estimated coefficients in this table with the ones from  Table 4 . Dependent variables: Cash "I always try to have some money set aside for unexpected expenses"(1-7); Save "I consume less today to be able to afford more tomorrow"(1-7); Overspend "My monthly expenses are often higher than what I can actually afford."(1-7); CDebt indicates positive consumer debt; College indicates a college or university degree. Smoker indicates current smoking; Unh. diet indicates following an unhealthy diet. Robust standard errors in parentheses. * p < 0.1, ** p < 0.05, *** p < 0.01.
survey measure, are positively associated with overspending and negatively associated with savings. In terms of education and health outcomes, the study finds that hyperbolic discounters have a 14 percentage point reduced probability of obtaining a higher educational degree, a 11 percentage point higher probability to smoke and a 20 percentage point higher probability to follow an unhealthy diet.
The results of this paper have several implications. First, they provide additional evidence that individuals differ in their time preferences and that these differences matter in terms of real world economic decision making. Second, they suggest that an indicator of present-bias accounts for a relatively large fraction (of about 10-20%) of the explained variance in simple models related to (human capital) investment choices. Taken together, this indicates that measures of present bias are important explanatory variable in empirical models of (human capital) investment decisions which, if left out, may confound other estimates. Third, the above results also indicate that the survey question about average (as opposed to one-time) and general (as opposed to monetary) intertemporal choice behavior is more predictive of present-biased real-world decision-making than the measure derived from a money experiment. This however does not mean that survey measures, such as the one used in this study, should replace experimental measures. While the elicitation of experimental measures is incentive-compatible and firmly grounded in economic theory, survey measures are mere proxies of the underlying behavioral preference parameters. However, our findings suggest that if experimentally elicited time preferences parameters are not available, it is nevertheless possible to use survey questions as proxies for behavioral time preference parameters in empirical models of behavioral economic decision-making. The results of this paper thus have marked implications for researchers and practitioners who aim at identifying individuals with present biased time preferences who are at risk of making suboptimal (human capital) investment decisions. Notes: 2006 SOEP data. The dependent variable is the difference in switching amounts (x i,2 − x i,1 ). Standard errors in parentheses. * p < 0.1, ** p < 0.05, *** p < 0.01. 
